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/cNOx £Etffi*r*NOx cRjaSTtM^i, SNOx R 
x ?RSIfi7cftB««:S7cS»J^«tt&'r^CiK: < fc9, NO, 

Ox «:T«fl9«C»ffll/. tefeiWfcNO, SttNOx R)S 
STca^OWKOfcNO, SKlfcOrifJJDO, 

m^MTtmm^^mt. no x ®as7c^scc^iR$n 
/cno, s^^u^;ucc$d^o/ci^tcNOx mm 
Mjtmm^MTtm^m^ o . 

ifsaweoNOx »jR*u^tt. tJiaS7c»i«*&H» 

^^/cMTK:^^<fc ^ tC^^nt C i 20 
/cNOx ^^fcB-T^NOx eRj^MTtM^i, KNO x BR 

j^TcM^ic^Ar a gf«£«ifc# »; - <t * *c n o 
x »«jl7nW«K:jl7nfflI«:«a&TSCiK:<fc»3, NO x 

EOtiSJi/cNOx *»^ffcT*fi7BW#*& 

/cNOx S^^<DP^;UtCfiJ^L//ci^tCNOx RiS 

8WBW5£©NOx RAWl^M*, U->38«SikSP»T 
6CteW5ffIBNOx R)8Si7ctta^e)CD*^bNO, fifc 

ttji^f^fe/cffiUTfc ft * 5 cesses nr i> * c 

[BM0I3J mfiB^TC^J^^gti, mflBNOx RiS* 
«t&^X;U*«it, NOx »KS7C«*Iic«AT^9P» 
/cNOx S^MIB^^OU^^i'MT^^CC^tf)^ 
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gf^^b^So 
[MROlNVkllW!] 
[000 1] 

*«c«a*<DNO» *«JRU. ifcATS9fJa*<D8$tig 
K#ffiT0fc£*CCRiR0fcNO, SrSfctHTSNOx R 

[0002] 

[«£3Roa«] 86AT5gPS®iBlt^y-><Oi^(cJ* 
T0/c±£&CRjR0fcNOx ^ScWT^NOx RjSB§7t; 

¥6 -2 0 0 7 3 S^GMttCnmZtitchCDffi&Z. 
[0 00 3 ] |5J£^B<D$£S»> y ->s«SJtra(EnJ« 

# >; ->ffi«8tfcraK3 tir 0 * <t s ccgfsi*© n o k 

SrRiRStL NOx R^Tt^ONOx WK*WW5e 

ffltcf iiii/ci n Ox mMM^Mm<o±mm<oum 

&<E>r&£o NOx Rj^jlTuM^^it^tCjlTn^J 
ft jItu^JcDNOx mMMjcM&Lt-CCDM 

TV, *Hb£ft£o 
[0004] 

[mm^m^L^^t-r^wm] tew. ±Mmm* 

6-2 0 0 7 3 8-^&$R<£$SgCD<fc5K:, $>^>B#raf5Pg 
tNOx ©ja®7uto^tc®7u9I^^brNOx RJ^M 
7cH«8^e©NO, ©ttffl£«7ciWb££t?5<fc5(cL 

on Ox ©^b*3&*A»cctte>tti>«^*c*. 
[0 00 5 ] jim, NOx ©«J17C«S8CCM7^I^«*& 
LtNO, Rj»S7C«i«*P6<Z>NOx Offlcffli«7C»{k 
i*tf !>»ff («T, rNOx " »JBfiKc*i«©Wft» 
f^j NOx WMMKtmici&MZtitcNO 

c©NO x RiRfi<DU^;i/«NOx WMM7c$M&W.i& 
UcNOx rtsfa-r^RiRS (ttina) ^s^cc^e 

ft*. T^^^, NOxRK^Tcft^ONOx RHXtfe^ 

or No, ^mmTmmcDn^Mi^m 

*5NOx R^7t«JKtc»jRsnr^6W*a^*lltf 
r-sci3&j»*oi>. ^cr. sa»f¥*iHfT 

S NOx RUXSOO^Jl'^NOx RjSM7cM^O^S 
x »Bai7cftBS<D^*DSO 7 0 fe > h^g) cc§9:^ 
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[000 6] tthtfi, CCDJ^CCNO,, WMMjxMM 

*iTt>fc. tc^ sn«cc»NOx ^jItc^ow 10 
[0007] Btra©j:^cc. B7cfflitf«te3fts&No 

NOx -©ttfflii*»— 3Ertt*<. SBR«J*3WST0/c 
■ft (jB7C»J«lftBB*6a«) CC««R(Cit«W^S<DN 

5WJfltt&B»&tt«fcNOx !8S««7C*BK*€>»JRL^:N 20 
Ox )Wfil««:ttfflSti-63H** TNOx <DD±^toUJ £ 
Ph&C£Ccr&&. NO, ©tttfcHbtC*$W£NO* fife 
tfifi (ttffl«K) «NOx WMM7xMM<DNO x mM 

a, ■■r^tofeNOx »jBa7aw»rtcc«jRsnft:No, 

<DfiJ&**lr»g*S<&*. C<Dtc&. NO, ?«M7cM 
^M(D*^fbNOx *C<J:D — BSWCCSP^ttKDSTcffJ^ 

Ox *s**Mb<o«NOx w^tjimrma^m-r 30 
sji^cctts. NOx (DRt*aiL«a7SW«<&BB*ftft)a 

sec & * fcd&rt » u u amr 0 feft ©a^aH** 
;fj&t*c c<Dtc#>. No, e^iaaTcM 

sscdnox eRja^^b«wwi>u^;Ptc*or*>a5cSij 
^Htea**^©«m*ss«'r^«*JWkoNOx 

tf^tcNOx BUBBaiW*>6*i«b©N0x #»tBT 
S/c^ftiltCf^NO, »fb*£**eftfeU:«: 
«± C £ £ & I >BIH#£ D&„ 40 
[0 0 08 ] MCC. NO, ®»axM^T«±IBNOx 
©tt*WOJ£WC* TNOx <Mfe#fflLj £*frT£3t^ 

*%isntos. se*. No, ©MaTcMmtNOx 

*n«spm*oNOx *»jR-r*i#Ai&nrc»/c. 0 
*>u siBRccttNOx «B»»sji*i*E>No, saiai^* 
^-r^^conrNOx iwaaswHioNOx mmirn 
»^«cfiT"rsc4***Hai/rc>s. cofc«>. no x 

»r*orfc. NO, roaa7cM«rF«WJtc«fi4<«cctR 50 
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iR$n^o/cNo, *«amur^s. ccdno 
x ffims«N0x wmmTtimouo* mm^<u 
*&coftTtt*;u No, wmMifi&mkicmmTzt 
»«*©n-Ox «NOx ®iaa7cM«tc^<®iR3n*r 

Jt# »;->©£ fcK NO, ftjRBCClKD^SONO. ** 

mmt<D**mn : mmKWLm?z>m&* tno x <e>& 

[0 00 9] ±*B© J: 5 6C. NO, &»a7C«S<DW£ 
ttccNOx ©Rt»BU«:j:0»|M-*5f5iWfc<E>NO 
x fi, R^'J-^mrrNo, ©**u.becj:.9« 

fflT***Mb<DNOx SttifcKNOx ®MSjvim<D 
NOx WBfiKJt&TiftJrr*. C©fc«>. t£fc<Dj:5 
tcNOx B«l«^Jt«^l^^^«ciJ3*l/fcd:*«:N 

Ox ««a7c«^»*«ffi«r3itf *r * <fc 0 «c u &sm 

frit&m-Cte. NO, ©ttSfflO£**ffiU£fc<fc0tt 
ttJ$tt£*^b<DNOx ©fcfc>>*«B^±fctt£tt. 
ilt©NO x ^b^£ft±3#£C£trc£&l> 0 
[0010] *^K±gBHStCtt*> NOx <Dtt£fcH 
0*fett«fe*HJLCCj:4NOx »{fc*©«T*l»ltU. 

[0011] 

T -2> gEM^ G>flHRHK*HST t, fc £ * fC*iR-L fc N Ox 

«mw*nox ®as7cM«£, knox ^sstcM 

7cM^Cca7n^J?:«^*r^C£«:J:0. NO, ^igaTc 

cc, gtu^n/cNOx *a7c»^tr&a5c»ifltt&iBH£ 

*«it^WJlMW^S«WI«««:tet»T-, tlTifiNOx 
guiBa7nSfl«*&ra*6HftCC, 

yfca7a»jKij:r>r«a7cstiftc>*}WfcNOx *t««b 

tcttfflL. ^*^bNOx S«NOx KiSaTcftBSOR 
4XU/cNOx fiCCJ^DTtfttlL, HUtaaTC^JS^^© 
tt. NOx BWa5n«(«K:«JRSti/cNpx fi*?ef3£© 

ix^;i/ccsdaioyt£tr«:NOx Rjaa7c«i«ica7c»j«: 

«»U fylB^f^ONOx ^lU^JHJ, BUlBa5c^J 
fltt&M»l»0(friBNO, Ri«a7C««i^6<0*»{bNO 

[0012] -r«c*>fe, i»*h i {ciBttooaftrttNo- 
x »j«5ciwcc»jRsnytNOxS^^u^^«ci( 

utp>L* c<mm^M*n&»fmt&$<DNo x out 

#lHLK:J:0asar-5*»{b©NOx fi^^fi^ffl 



5 

^Mtra*&«F©R±* WLcccfc€> ^^bo n o, cDftma 

«@8?>rffi;l^W:P^6n^/c^*iLrCDNO x CO 

«aiJ©SP»iiK«:«*b*3R ( H C ) «*6fiS*«7G»I* 

COJ8E»*«*3^ciK:<fc-3Ttf^rfcm». id 
[0013] »3»B'2«:SBtt©»98Ccj:titf, 

<t£fcgf^,*<DN0x fcRJRU »ATS»ft*©M* 

U «rS2«73W«*&S««. NOx Rj^^M^CtiMX 
$n/cNO x S*s^fffi(0U^i/K:fiBlufci#«:NOx 

*>NO x l&j^^M«K®JR;*ftft:NOx fiaWiffiei"* 
SSWSONO, «jB»©«*:tt:J:*NOx ©Sft*UiO 

C»HHrS*»fWjlff3tiSCiJC30:^*s, NO, (D 
**fflt/«:J:**^b©NOx <E>fifcttia«:ffitf>T{gt>ffi 

[0015] ttfc. NO, ^S^«8®?l£Slft£S§ 

«4*«W©Sfe*ffil/«:J:-6*^bNO, atfWSflBTF 
«. <fc»)5E£ic*iWb<DNO. ©»a*:fi«W:SC£*i 50 
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[0016] SB*I3«:iB«©«9HCCj:ntf. ttrlE^TC 

iiBccas»*twr&a^«iftyx;u*fli*, no 

x RjaSS«^CC»ATSSPmS!8Jt*s <t#tc 
NO, eR»jl7t:««^®iR$n/cNOx StflWBWffi© 

flttft-T #■ l * fc»IM&I2 Cca«<Drt«MIKI<OJ» 

[0017] M*E3CCBtt®»»rttNO 

x ^j^7cft^^<ofi7»y<Defete«NOx ^j^Stum^ 

IWfcfctvtrfcNOx ©Wb*«r*(B6CfiI±S«a:-5Ci*« 
[0018] »*3B4CCfa«©»9BCC J:ti«, iftf EMtc 

&mtgi 3 ^m<onmm<Dm^m\m.mf)m^ ti 

"Tftb^ »3jc3I4«:gS»0»?B , Ctt. H*»fP<D 
Stff r^PiCc J*5 0 T3KSffl«» -> 6 ©«7G*!I©*» 

jBc^l«*J**BK:flfcA:-r&. *«8r«NG 
x WMM7cim<DNO x ®j|®^l/^l/tC*5i* 

^»S»ff«FCCNO, ®Uaa7C»««tC5R«$tirC^N 

Ox ©accjecirift^ja^c^c^^cciftjesti*. 

^ttt^ $ b $ t» N Ox KMSrclMomiUE* 

^yx^^6<oa^9icDiei**^iei4acciSD'c (*r 
wcDrgeacDit^fflisosn^itfecc, no x ^Mii 

[0019] 

[»9i<DS5lt©j&«] OT, IB«BnB*fli^.r*«Ji© 
WWB»«coc»r8iW"r*. H 1 tt, *»W«»«0Wb 

^<D-mimm<o®ffl»i£&7jk?®v$>z> m mi to* 



*T£NOx ««a7CIJW7 3MEBStirc^. 13 ICC 9 
r^TCO^NOx SRaSTcftHKTW^aft^tcNOK ft 

□HttCcEBSti^aTBWfltt&^XJl/Q 1 »NO» 
ftjBfi7Gft*J87 CC«Ar*8J«*«:a5c»J€:i!a»-r6 c 

<t«:ctoNOx wmMjrMmi ccasA-rsspatpoaw 

I 0 0 2 0 ] m lie 3 O^T©*** UK 1 ©WdFMffl 

h (ecu) flOWlri*,- ecu 3 

OWRAM, ROM, CPU*B*fe&JaJ©«JiS<?>v^ 

o x ©i*fflR^ji7ci«Kb»ft (NOx vmmyzMmoim 

[0 02 1 ] *Se«Jg»<DNOx ®»Mtc^7 T 

St 7>^>La, t'J^ACe, >f?hU^AYQJ: 

PtOJ:^«:«*Jili*ffl«pOfcfe©r*a. NOx ft 

«C, »«*©NOx (NO, . NO) *«B^*>NO 
, - CDJBrftJRU SfcASP«^x©M*«tt*«fiT"r& 
tftJRL/cNOx *ttHrt*SNO K ©«ttHH¥ffl*ff 

[0 0 2 2] C©»tta<D^*-XA(COC»r, J£TRC 

, - ^/c«o l -<Dfr^fi, »»P<oNOn »a&p 
KftiRS nrftiRffji ur«ffi-r stub" ^ABao 

<h^L,&#65BK-f:**>N0 3 - ©JKTftHirttcJEtt 
NOx ffl^S7c«^rt(cigBffio^r^iR$n3<fc^K: 
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[0 02 3]$/c, SfcASf»*<OB»iBK^fiT-r&i 
(Tfcfc^ 8MM>ffllWt*HSTr*i) . fi^Pti 
T<DNO a *^*i^-r-6/c«>JSl£*si8*[6]«:iitf<fc 
5lCfcr>, JUaKrtOWW-f^VNO,- iiNO, <DBV 
NOx B3B9SIIM^6ttlU3n3J:9(Cft«. C<Di© 

[0024] ^IQSB^-C«, «H 1 <h Itf^ — 

10 ft*. il^SK*«Sr^aiK3CDNOx ftiBSI^ft««7 
CCttU->ffi«lt©SF»*JaEAOJ»«*©NOx #NO 
x ftS^M»7KftiK3*iS e *fc* NO, ftBBlTt; 

M^7±««©gf^iiffi3 ueEftwatf $ti« iNo 

. x ®BS5u^7(c«®^i^#^cSfm^lfe\L, S 

tsj&r^o cntej:Q, NOx ®a«7c«8»7<D^H 

»*0»*«tt3WST"T * £ 1 6 <c % «7^<E«f b«c «fc .- 
0*iBHC, cofo^mtS. «7c«©BI{b«: 
J:0NOx ^S7cftffiK7(D^H^®«tafiWaTTS 
20 _fcj£b/c^*7~XAfc:<J:*)NOx ftj^7tM&7#» 
6NOx#j&ffi3ftgfM*<DHC, COJS^CCjcOfiTC 

[0 02 5]±IBNOx ftj^7cftB«fr6©NOx <Dfifc 

mjtmmvt (no, ^mtcm^ow^^) k 
^hc, coet^stfiW-^feoawefflsti, 

BS«©««:*«iOT«7E3Wi 1 (^ 

■9BW1©»#>^ <■««•■) ^-6«»Stifc 

aw taw** T^st^s^f <hsk«*) zftoxmjm 

M^XJb9 1^6 NOx ®Kfi7cftB«7±«WJ<DSP« 
il5S«:«t&'r-5»ciCcJ:»3Ndx ^^^7<DH^ 

[0 0 2 6] t&CDXHC. NOx ^^7C«^7«ai 

*(DNO x £ERJRU B5c«Ifla&*B9*>6Sf«*«:a 

iRU/cNOx ^fiJcffl. STcSKbT*. co/ce6, S^*N 
Ox .®a®5cft«K7*i«ftJRU/cNOx "Cfi&fPL^Cl^RRD 
T»W0C»*^b©NO x ^ftH5$n^C<h«^^i# 

[0 02 7] icw *|R©aKr«N-0« RSKStc; 

«j«K:«|9ffib/c TNOx <DP±£«LJ i TNOx CD^ 

^auj i^-r^m^c^/c^NOx ®»StcM^ 

50 ^SKiRL/cNOx rfiSfDL/ri^j:l^^t*^*^bcDN 



(6) 

9 

N0 X 3^ttfflSn*3H*«r TNOx OttSHiOj tPf 
NOx ®ja«7cftB»*sgfa*©NOx frftJR* ("T 

uty%mxr^m&mti»v-><ot9) kno x a 

TNOx OPkfttitts} tW. m%&E$$LX\,*2>o 
[0028] NO. <DVtZaLtm&mL1fi1*lt6l&t2> . 

a. NO, ©tt*fflo©£&*«ficco^Ttt9i 

•f£o Htti$<DJ:5K:, NOx R^il7uM&«RJlXb/cN 
Ox %iBKttO»r»»f&. C<D±#, «M-f*>tt 
NOx ®K^7cftKS*C0RJR») (WitfBaO) O^M 

TNOx R»S7C^©ll^(Wrate3tlRiR»J«® 

fifcWSti/cNO, ^*»fb<D**NO x Rj&Mtc 
[0 0 2 9 ] »JDOT»ffiifi«©WM^*>* s »ai3n^ 

«>. NOx ««il7M«O^Jftf^^acc— 
5|^b©NO«^T««iecttffl8*i*NOK OUt^ttiU 

[0 03 0 ] »tt#fflb«:j:Daiasti*NOx ofili. 

<D/c#, NOx ®«S7C«S«CC©JR3tlfcNOx fi (N 

jtONOx #tf*T£<£5tefc* 0 NOx 40 

muiNOx mmMKm&<Di&&Mfcm.M2titcNo x 

fi©«Wc«c J: 5 RflXfrJON Ox «iB«B**«fiT-r */c««> 
te£G££#;L6*lSo l:j$L/tcfc5K:, NO x (RR9 

Wfrtt&Ktaktc*Q»1lrtrZ. fi£^-C, NOx RiS 
JK£«JS©NOx RSS^tf^orfRiix^Jrt^^^ 

K<fc*3, S^Pt±rcDNO, —NO, - (DJgj£**£D 
cc< NO, ^NO, Rj8S7cftB«CC»jR 5( 
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Stltt<tt&. C<0tc$>, NOx Rjgj§7cM$&>NOx 
^TcfcHSOCRiK;* *i-rr««tc«ffl"r S*»<b<D n o, 
[0 03 1 ] NOx RiaS7C«fl»Ofi*NOx R 

Tractive (u ??fflK:tt&<c~?ivo eTrs. 

cotcib. NOx KaS7nSB««:JtlStW^S©NOx # 

Cctt. »fPfi*aiL&»(D«j»NOx teNOx mMMfc 
->£8*tfcr<fc9NOx B«HBE««'*JNO,*(RJR* 

fiSfta*a>t^©NOx #ttm3ft6£5tcfc*. c 

fi&ttJ3ft£7fc*fKb<E>NOx afctf^f £<£5fc:ft£o 
[0 032] *5BBB*C«* N Ox Rja®7cSt«|cON 
Ox RiR*CC*i;^JiiB2o<D®SIC[>*^{bNOx fifcffl 
tflftitNO, (D^UJli^lWS. tC^.N 
Ox Ott*HiL i»*BJOi«c«k 9»lB3n5*»{bO 

No, ©fi». i^-rn^NOx r^jItcM^onOx r 

5 KIN Ox RjS®7cJtt«<C>NOx «JBfi*«Jt«BWC>«i ■ 

te 4 NOx <ott*fflLi**fflL/<t«:j:0ttBi3tiS* 
SKbONOx im<^^tm\ ±*iOt©N 

Ox iw»t^iai±8«c-i#rtftc«d*i* 

[0033]*cr, *jlSBB«"C«ae*NO» 'RjK9 

tcM^conOx ttfpfi*it*ccL' , ciBe§nrw>yfc (« 
, ©tt*fflo*fe»**woccj:o»as*i&*jwb© 

NOx a^ffittKTKlft'Si^CClSC^fflCCBKErSC 
iCcJ:«3*^HbONO x <Z>tta*:l*Jtl/r* NO x RiS 

ajcii«K©^»iur©No, »fbiE«/cMKcn±3# 

[0 03 4]*»im ^*SIK«:i:DNOK R 
Bffl7C«tf«<DNOx RmaiNOxORttltiO, ffe^tti 
UtcJ:^*SMb<DNOx ttffia£<DH«*#«>T*5<. 
fit, CCDM^e>M^<D*^bNOx ffiCttiao^tf 
^f^/ciOTic^^NO, WMM<Dm3ffl (W* 

Ui^UL/iKl^^^^bNOx OlSHiaofSF^fii 

^(*iurcDNOx »^b* **»iratc 
K68ti&^ ffi*»£pJffittNO, JWb»J:5*««: 



{t^xi&im m*.&m%M<Di o^-^>b^cf<o 

tuc^o, No x wi&mjtmim^imtem&ictiz 
uHb^^ofttn^n^^bNOx i, so*no x mm 

[oo35]^2 ittmMmmmmmmmiciswz 
comma, ^n&m<omim<mm<oj: *> xmmm 

(DNo x mMMTmmimn^^^m^oNOn m 

(H2t?» v 8KA»a*ONO, 
tf£ftfrl> 0 C<Dtc&>. NO, ©MM5c^<D®jitB^ 

ti^*rscconr^aibicj:€>*^bNOx &fflg# 

ifXU H2*J66CAr^rcfc^«:fflPSf»//xtfi©.N 
Ox «BW»*fc:*i*:bTtT<. £/c NOx RjOB** 

amirs 02 mm, bjS) , c<o»^fcii*a 

TO* 5 (B2jaM. C95#) o RtSffiOfcJ:S*?Wb 
©NOx©ttffi«)S«Fiair«7L, »*3«7f5iN 
Ox ffl»l®7cftM«©mPNOx »JK««TT**«, 

f^NOx ^jas^^-rscconrwo'HiPNOx rgg 
(H2MML dsp#) . c 

iWbSBKrtt. ^#iOrH2^3K<OTflHOfiB»©ffla 
CCffl^*T-Si:b»^fiO*^bNOx **NO x 

©NOx BWaSA^DNOx »{b¥ttfi<&oro* 

[0037] C J-UCttUT, *HWB«(DSf«»^l«ia 
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HSL B' jfi) tfSHrStt*. C (Dtc&)s NOx «R* 
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(54) EXHAUST GAS EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION 
ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the NOX 
purification efficiency of an NOX occlusion reduction 
catalyst. 

SOLUTION: An NOX occlusion reduction catalyst 7 is 
arranged in the exhaust passage 3 of an engine 1 to 
absorb NOX contained in exhaust gas of an engine 
under lean air-fuel ratio operation. When an NOX 
occlusion amount of the catalyst 7 attains a 
predetermined decision value, a reducing agent (diesel 
oil) is injected in an exhaust passage on the upper 
stream side of the catalyst 7 through a reducing agent 
feed nozzle 91 and NOX is emitted from the catalyst 7 
for reduction purification. The decision value is set such 
that an emission amount of unpurified NOX due to 

exudation under absorption of NOX is decreased to a predetermined low value. This 
constitution, since emission of unpurified NOX through discharge or exudation owing to the 
increase of an occlusion NOX amount is suppressed to a low value, remarkably improves the 
NOX purification efficiency of the whole of the NOX occlusion reduction catalyst. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] NOX under exhaust air when an air- fuel ratio of exhaust air which is arranged in an internal 
combustion engine's flueway and flows is Lean NOX absorbed when it absorbed and an oxygen density 
under flowing exhaust air fell NOX to emit An occlusion reduction catalyst This NOX It is NOX when 
an exhaust air air- fuel ratio which flows into an occlusion reduction catalyst is Lean. By supplying a 
reducing agent to an occlusion reduction catalyst, it is NOX. NOX emitted while reducing an oxygen 
density under exhaust air which flows into an occlusion reduction catalyst A reducing-agent feeder 
which carries out reduction purification It is the exhaust emission control device of an internal 
combustion engine having the above, and is said NOX. An occlusion reduction catalyst Un-purifying 
[ which is not returned immediately after said reducing-agent supply initiation depending on a supplied 
reducing agent / NOX ]. It emits to the downstream. Un-purifying [ this / NOX ]. An amount is NOX. 
NOX which an occlusion reduction catalyst absorbed It increases according to an amount. Said 
reducing-agent feeder NOX NOX absorbed by occlusion reduction catalyst It is NOX when an amount 
reaches predetermined level. A reducing agent is supplied to an occlusion reduction catalyst, and it is 
said predetermined NOX. Absorbed amount level Said NOX at the time of said reducing-agent supply 
initiation Un-purifying [ NOX ] from an occlusion reduction catalyst. It is characterized by being set up 
so that it may become below the value that a burst size defined beforehand. 

[Claim 2] NOX under exhaust air when an air-fuel ratio of exhaust air which is arranged in an internal 
combustion engine's flueway and flows is Lean NOX absorbed when it absorbed and an oxygen density 
under flowing exhaust air fell NOX to emit An occlusion reduction catalyst This NOX It is NOX when 
an exhaust air air-fuel ratio which flows into an occlusion reduction catalyst is Lean. By supplying a 
reducing agent to an occlusion reduction catalyst, it is NOX. NOX emitted while reducing an oxygen 
density under exhaust air which flows into an occlusion reduction catalyst A reducing-agent feeder 
which carries out reduction purification It is the exhaust emission control device of an internal 
combustion engine having the above, and is said NOX. An occlusion reduction catalyst NOX absorbed 
even if a flowing exhaust air air- fuel ratio was Lean NOX which is not purified [ of an amount which 
increases according to an amount ] It emits to the downstream. Said reducing-agent feeder NOX NOX 
absorbed by occlusion reduction catalyst It is NOX when an amount reaches predetermined level. A 
reducing agent is supplied to an occlusion reduction catalyst, and it is said predetermined NOX. 
Absorbed amount level Said NOX under Lean air- fuel ratio exhaust air Un-purifying [ NOX ] from an 
occlusion reduction catalyst. It is characterized by being set up so that it may become below the value 
that a burst size defined beforehand. 

[Claim 3] Said reducing-agent feeder is said NOX. A flueway of the upstream of an occlusion reduction 
catalyst is equipped with a reducing-agent supply nozzle which injects a reducing agent, and it is NOX. 
It is NOX when an exhaust air air-fuel ratio which flows into an occlusion reduction catalyst is Lean. 
NOX absorbed by occlusion reduction catalyst An exhaust emission control device of an internal 
combustion engine according to claim 1 or 2 supplied while exhausting a reducing agent of an amount 
beforehand defined whenever an amount reached said predetermined level. 
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[Claim 4] Injection quantity and an injection rate of a reducing agent from said reducing-agent supply 
nozzle are an exhaust emission control device of an internal combustion engine according to claim 3 set 
up according to a time interval to which supply of said reducing agent is performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is NOX under exhaust air about an 
internal combustion engine's exhaust emission control device when the exhaust air air- fuel ratio which 
flows into details is Lean. NOX absorbed when it absorbed and the oxygen density under flowing 
exhaust air fell NOX to emit It is related with the exhaust emission control device of the internal 
combustion engine having an occlusion reduction catalyst. 
[0002] ' 

[Description of the Prior Art] NOX under exhaust air when the flowing exhaust air air- fuel ratio is Lean 
NOX absorbed when it absorbed and the oxygen density under flowing exhaust air fell NOX to emit The 
occlusion reduction catalyst is known. This kind of NOX As an example of an internal combustion 
engine's exhaust emission control device using an occlusion reduction catalyst, there are some which 
were indicated by JP,6-200738,A, for example. 

[0003] The equipment of this official report is NOX to the flueway of the engine which can operate with 
the Lean air- fuel ratio. An occlusion reduction catalyst is arranged. NOX under exhaust air when the 
engine is operated with the Lean air-fuel ratio It is made to absorb. NOX NOX of an occlusion reduction 
catalyst It is NOX when an absorbed amount reaches a predetermined value. While exhausting the 
hydrocarbon of a liquid or a gas etc., it is made to inject as a reducing agent from the reducing- agent 
supply nozzle arranged to the flueway of the upstream of an occlusion reduction catalyst. NOX If a 
reducing agent is supplied to an occlusion reduction catalyst with exhaust air, it is NOX of a reducing 
agent. Since the oxygen density under exhaust air falls by oxidation on an occlusion reduction catalyst, 
it is NOX. It is NOX absorbed from the occlusion reduction catalyst. It is emitted. Moreover, emitted 
NOX On a catalyst, it reacts with the reducing agent under exhaust air, and is returned and purified. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it is NOX at a certain time interval like the 
equipment of above-mentioned JP,6-200738,A. A reducing agent is supplied to an occlusion reduction 
catalyst, and it is NOX. NOX from an occlusion reduction catalyst Depending on the time interval of 
reducing-agent supply when it is made to perform emission and reduction purification, it is NOX as the 
whole. The case where the rate of purification does not become good arises. 

[0005] Usually, NOX A reducing agent is supplied to an occlusion reduction catalyst, and it is NOX. 
NOX from an occlusion reduction catalyst Actuation (it is hereafter called "playback actuation of a 
NOX occlusion reduction catalyst 1 ') of performing emission and reduction purification NOX NOX 
absorbed by the occlusion reduction catalyst It is this NOX, although it performs when fixed level with 
an amount is reached. The level of an absorbed amount is NOX. NOX which the occlusion reduction 
catalyst absorbed It is set on the basis of the saturated absorbed amount (saturation content). Namely, 
NOX of a NOX occlusion reduction catalyst Absorptance is utilized for the maximum and it is NOX. As 
many NOX(s) as possible in order to stop low the activation frequency of playback actuation of an 
occlusion reduction catalyst NOX After being absorbed by the occlusion reduction catalyst, it is 
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desirable to perform playback actuation. Then, NOX which usually performs playback actuation The 
level of an absorbed amount is NOX. It is set as the comparatively high level (for example, NOX about 
70% of saturation content of an occlusion reduction catalyst) which looked at a certain amount of 
additional coverage to the saturation content of an occlusion reduction catalyst. 
[0006] However, it is NOX in this way. NOX of an occlusion reduction catalyst It waits until an 
absorbed amount reaches comparatively high level, and it is NOX. When playback actuation of an 
occlusion reduction catalyst is performed, it is NOX as the whole. It has become clear that it is difficult 
to raise the rate of purification sharply. For example, it is NOX conventionally. At the time of playback 
actuation of an occlusion reduction catalyst, it is NOX. NOX emitted from the occlusion reduction 
catalyst It is completely purified by the supplied reducing agent and is NOX which is not purified to the 
downstream. It was thought that it was not emitted. However, it is NOX in fact. NOX with un-purifying 
at the time of playback actuation of an occlusion reduction catalyst It has become clear that it may be 
emitted to the catalyst downstream. 

[0007] As mentioned above, it is NOX if a reducing agent is supplied. The oxygen density near the 
occlusion reduction catalyst falls, and it is NOX. From an occlusion reduction catalyst, it is NOX. It is 
emitted, however, NOX from a catalyst Rapid comparatively a lot of [ emission speed is not fixed, and / 
immediately after an oxygen density falls (immediately after reducing-agent supply initiation) ] NOX(s) 
it emits — having — after that — about — a comparatively low emission speed which is Mr. one — NOX It 
has become clear that it is emitted. It is NOX immediately after this reducing-agent supply initiation. 
NOX absorbed from the occlusion reduction catalyst It is NOX if the phenomenon emitted rapidly will 
be called "discharge of NOX". NOX in discharge A burst size (emission speed) is NOX. NOX of an 
occlusion reduction catalyst The amount of occlusion, i.e., NOX, NOX absorbed in the occlusion 
reduction catalyst It becomes so large that there are many amounts. For this reason, NOX It is 
comparatively high NOX about playback actuation of an occlusion reduction catalyst. It is NOX if it is 
made to perform on the amount level of occlusion. Un-purifying [ which was emitted by discharge / a lot 
of / NOX ]. NOX which the reducing agents under exhaust air came to run short temporarily, and was 
emitted immediately after reducing-agent supply initiation It is NOX, having not purified. It comes to 
flow into the occlusion reduction catalyst downstream. NOX It ends in a short time after reducing-agent 
supply initiation, and discharge is NOX after that. Since emission speed turns into a comparatively low 
speed, after discharge is completed, it is lost that the reducing agents under exhaust air run short. For 
this reason, NOX NOX of an occlusion reduction catalyst It will be non-purified NOX, if a certain 
amount of time amount passes after reducing-agent supply initiation even if the amount of occlusion is 
in comparatively high level. An outflow is NOX for every playback actuation activation in this case, 
although it comes to stop. NOX which is not purified from an occlusion reduction catalyst It is the 
average NOX as the whole in order to flow out. Above, the problem which cannot be raised produces 
the rate of purification to some extent. 

[0008] furthermore, NOX an occlusion reduction catalyst — Above NOX except for discharge — "NOX - 
- oozing out — " — ** — the phenomenon to call is discovered. The former and NOX An occlusion 
reduction catalyst is NOX. If an exhaust air air- fuel ratio is Lean unless the amount of occlusion reaches 
a saturation content, it is NOX under exhaust air. It was thought that it absorbed. However, it is NOX in 
fact. NOX of an occlusion reduction catalyst It is NOX as the amount of occlusion increases. NOX of an 
occlusion reduction catalyst It has become clear that absorptance declines gradually. For this reason, 
NOX NOX of an occlusion reduction catalyst It . is NOX even if it is in the condition that the amount of 
occlusion is quite lower than a saturation content. NOX which was not absorbed by the catalyst at the 
occlusion reduction catalyst downstream It is flowing out. Moreover, this NOX A flow is NOX. NOX of 
an occlusion reduction catalyst It increases as the amount of occlusion increases, and it is NOX. If the 
amount of occlusion reaches a saturation content, it is NOX under exhaust air. NOX It comes to flow 
into the downstream, without being absorbed at all by the occlusion reduction catalyst, thus, the time of 
an exhaust air air- fuel ratio being Lean — NOX NOX of an amount according to the amount of occlusion 
the phenomenon which flows into the catalyst downstream, having not purified — "NOX — oozing out — 
" - ** « it calls. 
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[0009] as mentioned above, NOX the time of playback of an occlusion reduction catalyst — NOX NOX 
which is not purified [ which flows out by discharge ] the bottom of an amount and the Lean air- fuel 
ratio — NOX oozing out — NOX which is not purified [ flowing out ] an amount — both — NOX NOX of 
an occlusion reduction catalyst It increases according to the amount of occlusion, for this reason, the 
former — like — NOX the time of the amount of occlusion reaching comparatively high level — NOX the 
exhaust emission control device which was made to perform playback actuation of an occlusion 
reduction catalyst — NOX NOX which is not purified [ which oozes out with discharge and is emitted by 
** ] a sake — to some extent — the above ~ NOX as the whole The rate of purification cannot be raised. 
[0010] This invention takes an example by the above-mentioned problem, and is NOX. Discharge or 
NOX depended for oozing out Decline in the rate of purification is prevented and it is NOX sharply. It 
aims at offering the exhaust emission control device of the internal combustion engine which can raise 
the rate of purification. 
[0011] 

[Means for Solving the Problem] NOX under exhaust air [ according to invention according to claim 1 ] 
when an air- fuel ratio of exhaust air which is arranged in an internal combustion engine's flueway and 
flows is Lean It absorbs. NOX absorbed when an oxygen density under flowing exhaust air fell NOX to 
emit An occlusion reduction catalyst and this NOX It is NOX when an exhaust air air- fuel ratio which 
flows into an occlusion reduction catalyst is Lean. By supplying a reducing agent to an occlusion 
reduction catalyst NOX While reducing an oxygen density under exhaust air which flows into an 
occlusion reduction catalyst Emitted NOX It sets to an exhaust emission control device of an internal 
combustion engine having a reducing-agent feeder which carries out reduction purification, and is said 
NOX. An occlusion reduction catalyst Un-purifying [ which is not returned immediately after said 
reducing-agent supply initiation depending on a supplied reducing agent / NOX ]. It emits to the 
downstream. Un-purifying [ this / NOX ]. An amount is NOX. NOX which an occlusion reduction 
catalyst absorbed It increases according to an amount. Said reducing-agent feeder NOX NOX absorbed 
by occlusion reduction catalyst It is NOX when an amount reaches predetermined level. A reducing 
agent is supplied to an occlusion reduction catalyst, and it is said predetermined NOX. Absorbed amount 
level Said NOX at the time of said reducing-agent supply initiation Un-purifying [ NOX ] from an 
occlusion reduction catalyst. An exhaust emission control device of an internal combustion engine 
characterized by being set up so that it may become below the value that a burst size defined beforehand 
is offered. 

[0012] That is, by invention according to claim 1, it is NOX. It is NOX whenever the amount of NOX(s) 
absorbed by occlusion reduction catalyst reaches predetermined level. Playback actuation of an 
occlusion reduction catalyst is performed. However, this predetermined level is NOX at the time of 
playback actuation initiation. NOX which is not purified [ which flows out by discharge ] Compared 
with the former, it is set as quite low level so that an amount may be maintained by low predetermined 
value. Thereby, since it is stopped by very low value, a burst size of NOX which is not purified 
according to discharge at the time of playback actuation initiation although playback actuation will be 
performed at a very short gap in this invention as compared with the former is NOX as the whole. A rate 
of purification can be raised sharply. In addition, NOX Supply of a reducing agent to an occlusion 
reduction catalyst may be performed by injecting a reducing agent which changes from a hydrocarbon 
(HC) etc. to a flueway of the NOX occlusion reduction catalyst upstream, and may be performed by 
increasing unburnt [ under exhaust air / HC ], and CO component by operating an engine with a short- 
time rich air-fuel ratio. 

[0013] NOX under exhaust air [ according to invention according to claim 2 ] when an air- fuel ratio of 
exhaust air which is arranged in an internal combustion engine's flueway and flows is Lean It absorbs. 
NOX absorbed when an oxygen density under flowing exhaust air fell NOX to emit An occlusion 
reduction catalyst and this NOX It is NOX when an exhaust air air-fuel ratio which flows into an 
occlusion reduction catalyst is Lean. By supplying a reducing agent to an occlusion reduction catalyst 
NOX While reducing an oxygen density under exhaust air which flows into an occlusion reduction 
catalyst Emitted NOX It sets to an exhaust emission control device of an internal combustion engine 
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having a reducing-agent feeder which carries out reduction purification, and is said NOX. An occlusion 
reduction catalyst NOX absorbed even if a flowing exhaust air air-fuel ratio was Lean NOX which is not 
purified [ of an amount which increases according to an amount ] It emits to the downstream. Said 
reducing-agent feeder NOX NOX absorbed by occlusion reduction catalyst It is NOX when an amount 
reaches predetermined level. A reducing agent is supplied to an occlusion reduction catalyst, and it is 
said predetermined NOX. Absorbed amount level Said NOX under Lean air- fuel ratio exhaust air Un- 
purifying [ NOX ] from an occlusion reduction catalyst. An exhaust emission control device of an 
internal combustion engine characterized by being set up so that it may become below the value that a 
burst size defined beforehand is offered. 

[0014] That is, it also sets to invention according to claim 2, and is NOX. NOX absorbed by occlusion 
reduction catalyst It is NOX whenever an amount reaches predetermined level. Playback actuation of an 
occlusion reduction catalyst is performed, however — this invention — this predetermined level — NOX 
NOX of an occlusion reduction catalyst NOX by increase of the amount of occlusion oozing out — NOX 
which is not purified [ flowing out ] Compared with the former, it is set as quite low level so that an 
amount may be maintained by low predetermined value. Thereby, it is NOX although playback 
actuation will be performed at a very short gap in this invention as compared with the former. NOX 
which is not purified [ which is depended for oozing out ] Since it is stopped by very low value, a burst 
size is NOX as the whole. A rate of purification can be raised sharply. In addition, it also sets to this 
invention and is NOX. Supply of a reducing agent to an occlusion reduction catalyst is good in a line 
injection of a reducing agent to a flueway, or by operating an engine with a short-time rich air-fiiel ratio. 

[0015] In addition, NOX NOX which starts playback actuation of an occlusion reduction catalyst Level 
of the amount of occlusion is un-purifying [ NOX ] according to discharge of invention of claim 1. Un- 
purifying [ a value from which an amount becomes below a predetermined value, or / of this invention / 
which is depended for oozing out / NOX ]. It will completely be non-purified NOX if it is made for the 
direction [ a value from which an amount becomes below a predetermined value is low either ] to set it 
as a value. Emission can 

[0016] According to invention according to claim 3, said reducing-agent feeder Said NOX A flueway of 
the upstream of an occlusion reduction catalyst is equipped with a reducing-agent supply nozzle which 
injects a reducing agent. NOX It is NOX when an exhaust air air-fuel ratio which flows into an 
occlusion reduction catalyst is Lean. NOX absorbed by occlusion reduction catalyst Whenever an 
amount reaches said predetermined level, an exhaust emission control device of an internal combustion 
engine according to claim 1 or 2 supplied while exhausting a reducing agent of an amount defined 
beforehand is offered. 

[0017] That is, by invention according to claim 3, it is NOX. Supply of a reducing agent to an occlusion 
reduction catalyst is NOX. It is carried out by injecting a reducing agent during exhaust air from a 
reducing-agent supply nozzle arranged to a flueway of the occlusion reduction catalyst upstream. 
Operating with a rich air-fuel ratio also sets to a difficult Diesel engine by this, and it is NOX. A rate of 
purification can be raised sharply. 

[0018] According to invention according to claim 4, an exhaust emission control device of an internal 
combustion engine according to claim 3 by which injection quantity and an injection rate of a reducing 
agent from said reducing-agent supply nozzle are set up according to a time interval to which supply of 
said reducing agent is performed is offered. That is, in invention according to claim 4, an injection rate 
and injection quantity of a reducing agent from a reducing-agent supply nozzle are set up according to 
an activation gap of playback actuation. Since playback actuation will be performed at a short gap in this 
invention compared with the former, in having injected a reducing agent of the amount same at the time 
of each playback actuation as the former, reducing-agent consumption increases sharply. Moreover, at 
this invention, it is NOX. NOX of an occlusion reduction catalyst When the amount of occlusion is in 
low level, in order to perform playback actuation, there are few amounts of a reducing agent needed for 
playback actuation. For this reason, an amount of a reducing agent supplied in this invention at the time 
of playback actuation responds to a time interval of playback actuation, namely, is NOX at the time of 
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playback actuation. NOX by which occlusion is carried out to an occlusion reduction catalyst It is set up 
so that excess and deficiency may not arise according to an amount. Moreover, a reducing agent will be 
diluted with having injected a reducing agent of this small amount to exhaust air between long times, 
although it decreased by exhaust air, and an amount of a reducing agent injected from a reducing-agent 
supply nozzle by this at the time of each playback actuation is NOX. An oxygen density of an occlusion 
reduction catalyst cannot be reduced, so, in this invention, an injection rate of a reducing agent from a 
reducing-agent supply nozzle is set up according to injection quantity (namely, an activation gap of 
playback actuation — responding), and reducing-agent concentration under exhaust air is made to be 
maintained highly enough. It is NOX while increase of consumption of a reducing agent is controlled by 
this, even if a time interval of playback actuation is set up short. Perfect playback of an occlusion 
reduction catalyst is performed. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using an 
accompanying drawing. Drawing 1 is drawing showing the outline configuration of 1 operation gestalt 
of the exhaust emission control device of this invention. In drawing 1 , 1 shows an internal combustion 
engine. With this operation gestalt, the Diesel engine is used as an internal combustion engine 1, and 
each gas column exhaust air port of an engine is connected to the common flueway 3 through the 
exhaust manifold 31 . Furthermore, NOX later mentioned on a flueway 3 The occlusion reduction 
catalyst 7 is arranged. It is NOX which 9 shows to drawing 1 . It is NOX at the time of occlusion 
reduction catalyst 7 playback actuation. It is the reducing-agent feeder which supplies a reducing agent 
to the occlusion reduction catalyst 7. A reducing-agent feeder is NQX. It has the reducing-agent supply 
nozzle 91 arranged near the exhaust air entrance of the occlusion reduction catalyst 7, and is NOX. It is 
NOX by injecting a reducing agent during the exhaust air which flows into the occlusion reduction 
catalyst 7. NOX which the oxygen density under exhaust air which flows into the occlusion reduction 
catalyst 7 was reduced, and was absorbed from the catalyst 7 NOX emitted while making it emit 
Reduction purification is carried out. With this operation gestalt, the fuel for an engine 1 (Diesel oil) is 
used as a reducing agent so that it may mention later. It connects with the engine fuel network which is 
not illustrated, and the reducing-agent feeder 9 injects the pressurization fuel supplied from the fuel 
system in a flueway 3 from the reducing-agent supply nozzle 91 . 

[0020] It is an engine's 1 electronic control unit (ECU) which 30 shows to drawing 1 . At this operation 
gestalt, ECU30 is NOX which it is constituted as a microcomputer of a well-known configuration of 
having had RAM, ROM, and CPU, and basic control, such as an engine's 1 fuel oil consumption and 
fuel injection timing, is performed, and also controls and mentions the reducing-agent feeder 9 later. 
NOX from the occlusion reduction catalyst 7 Emission and reduction purification actuation (NOX 
playback actuation of an occlusion reduction catalyst) are carried out. 

[0021] NOX of this operation gestalt The occlusion reduction catalyst 7 is Potassium K, Sodium Na, 
Lithium Li, and Caesium Cs on support, such as an alumina. Alkali metal [ like ], Barium Ba, and 
calcium calcium At least one component chosen from rare earth like an alkaline earth [ like ], 
Lanthanum La, Cerium Ce, and Yttrium Y and noble metals like Platinum Pt are supported. NOX An 
occlusion reduction catalyst is nitrate ion N03 about NOX under exhaust air (N02, NO), when the air- 
fuel ratio of the flowing exhaust gas is Lean. - NOX which absorbed in the form, and was absorbed 
when the oxygen density of inflow exhaust gas fell NOX to emit An absorption/emission action is 
performed. 

[0022] It becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, 
and rare earth, although the mechanism of this absorption/emission is explained taking the case of the 
case where Platinum Pt and Barium Ba are used, below, if the oxygen density under inflow exhaust air 
increases (namely, — if the air- fuel ratio of exhaust air turns into the Lean air- fuel ratio) — these oxygen 
— Platinum Pt top - 02- or the form of 02- adhering - NOX under exhaust air 02- on Platinum Pt or 
02- reacting — thereby — N02 It is generated. Moreover, N02 under inflow exhaust air And N02 
generated by the above It is nitrate ion N03, combining with the barium oxide BaO which is absorbed in 
a catalyst and functions as an absorbent oxidizing further on Platinum Pt. - It is spread in a catalyst in a 
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form. For this reason, under lean atmosphere, it is NOX under exhaust air. NOX It comes to be absorbed 
in the form of a nitrate in an occlusion reduction catalyst. 

[0023] moreover — if the oxygen density under inflow exhaust air falls (namely, — if the air- fuel ratio of 
exhaust air falls) — N02 on Platinum Pt in order that the amount of generation may decrease — a 
reaction — hard flow — progressing — coming— nitrate ion N03- within a catalyst N02 a form — NOX 
It comes to be emitted from an occlusion reduction catalyst. In this case, when components, such as HC 
and CO, exist during exhaust air, it is N02 by these components on Platinum Pt. It is returned. 
[0024] Since the Diesel engine is used as an engine 1 with this operation gestalt, an engine's exhaust air 
air- fuel ratio is Lean, and it is usually NOX of a flueway 3 during operation. Exhaust air of the Lean air- 
fuel ratio flows into the occlusion reduction catalyst 7, and it is NOX under exhaust air. NOX It is 
absorbed by the occlusion reduction catalyst 7. Moreover, NOX It is NOX if a reducing agent is 
supplied to the flueway 3 of the occlusion reduction catalyst 7 upstream. Exhaust air containing a 
reducing agent flows into the occlusion reduction catalyst 7, and some reducing agents are NOX ? It 
reacts with oxygen on the platinum Pt of the occlusion reduction catalyst 7. thereby — NOX while the 
oxygen density in the ambient atmosphere of the occlusion reduction catalyst 7 falls — oxidation of a 
reducing agent - unburnt — components, such as HC and CO, occur. It is NOX by oxidation of a 
reducing agent. If the ambient atmosphere oxygen density of the occlusion reduction catalyst 7 falls, it is 
NOX by the mechanism mentioned above. NOX is emitted from the occlusion reduction catalyst 7, and 
it is returned by HC under exhaust air, and CO component. 

[0025] Above NOX NOX from an occlusion reduction catalyst as the reducing agent used for emission 
and reduction purification actuation (NOX playback actuation of an occlusion reduction catalyst) — 
under exhaust air — it is — H2 etc. — what generates a reduction component, and HC and CO component 
is used, for example, liquid fuel, such as a hydrocarbon of liquids, such as gases, such as hydrogen and a 
carbon monoxide, a propane, a propylene, and butane, or a gas, a gasoline, gas oil, and kerosene, etc. 
can be used. Since the Diesel engine is used as an internal combustion engine 1, he is trying to use the 
fuel for an engine 1 (Diesel oil) as a reducing agent in consideration of the facilities of supply and 
storage with this operation gestalt. The reducing-agent feeder 9 minds a latching valve and a flow 
control valve (not shown) for the fuel supplied from an engine's 1 fuel pump (not shown), and is NOX 
from the reducing-agent supply nozzle 91. It is NOX by supplying the flueway of the occlusion 
reduction catalyst 7 upstream. The occlusion reduction catalyst 7 is reproduced. 
[0026] As mentioned above, NOX The occlusion reduction catalyst 7 is NOX under exhaust air 
(namely, when the flowing exhaust air air- fuel ratio is Lean) when the reducing agent is not supplied 
from the reducing-agent feeder 9. NOX which was absorbed, and was absorbed when the oxygen 
density of the exhaust air which a reducing agent is supplied during exhaust air and flows from the 
reducing-agent feeder 9 fell Reduction purification is emitted and carried out. For this reason, it is NOX 
conventionally. NOX which the occlusion reduction catalyst 7 absorbed Unless it is saturated, it is NOX 
which is not purified to the downstream. It was thought that it was not emitted. 

[0027] however - actual operation — NOX "the discharge of NOX" mentioned above in the occlusion 
reduction catalyst, and "NOX — oozing out — " — ** — since the phenomenon to call arises — NOX 
NOX which the occlusion reduction catalyst absorbed NOX which is not purified in the condition of not 
being saturated, either It has become clear that it may be emitted to the downstream. It is NOX as 
mentioned above on these specifications. It is NOX in early stages of [ playback actuation ] an occlusion 
reduction catalyst. NOX which is not purified to the occlusion reduction catalyst downstream The 
phenomenon emitted "Discharge of NOX", and a call, NOX NOX which an occlusion reduction catalyst 
is exhausting under absorption (namely, when the flowing exhaust air air-fuel ratio is Lean) — NOX 
NOX which is not purified to the occlusion reduction catalyst downstream the phenomenon emitted ~ 
"NOX — oozing out — " — a call and both are distinguished. 

[0028] NOX Although it has not become clear clearly now about the reason of why it oozes with 
discharge and ** arises, what is depended on the phenomenon of explaining below is conjectured. First, 
NOX The reason which discharge produces is explained. As mentioned above, NOX An occlusion 
reduction catalyst is absorbed NOX. It holds in the form of a nitrate. At this time, nitrate ion is NOX. It 
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moves to the interior by diffusion from the surface of the absorbent in an occlusion reduction catalyst 
(for example, BaO), and a nitrate is formed. For this reason, NOX During absorption, the nitrate ion 
concentration on the surface of an absorbent is higher than internal nitrate ion concentration. It is NOX 
in this condition. When playback actuation of an occlusion reduction catalyst is started and the ambient 
atmosphere oxygen density on the surface of an absorbent falls rapidly, the high-concentration nitrate 
ion near the absorbent surface is N02. It comes to be emitted from an absorbent all at once in a form. 
For this reason, comparatively a lot of [ in a short time ] NOX(s) immediately after playback actuation 
initiation NOX NOX to which it came to be emitted from an occlusion reduction catalyst, and temporary 
lack of a reducing agent arose and was emitted It is NOX, with a part not purified. It is thought that it 
comes to be emitted to the occlusion reduction catalyst downstream. 

[0029] The nitrate ion held inside the absorbent after the nitrate ion near the absorbent surface was 
emitted moves to the surface, and it is N02. Although emitted [ come ] in a form, it is N02 from an 
absorbent in this case. In order to carry out rate-limiting [ of the emission speed ] to the passing speed of 
the nitrate ion inside an absorbent, emission speed becomes comparatively low and lack of a reducing 
agent is not produced. For this reason, NOX NOX by which non-purified NOX is temporarily emitted to 
the downstream immediately after playback actuation initiation of an occlusion reduction catalyst 
Discharge arises. 

[0030] NOX emitted by discharge An amount becomes so large that the nitrate ion concentration on the 
surface of an absorbent is high. For this reason, NOX NOX absorbed by the occlusion reduction catalyst 
NOX which is not purified [ which is emitted by discharge, so that there are many amounts (the amount 
of NOX occlusion) ] It comes to increase, moreover, NOX oozing out — NOX NOX absorbed by the 
absorbent of an occlusion reduction catalyst increase of an amount — NOX of an absorbent It is thought 
that it is generated in order that occlusion capacity may decline. It is NOX as mentioned above. The 
nitrate ion generated on the platinum Pt of an occlusion reduction catalyst moves to the interior by 
diffusion from the absorbent surface. Therefore, NOX NOX of an occlusion reduction catalyst If the 
amount of occlusion increases and the nitrate ion concentration inside an absorbent increases, it will be 
hard coming to spread nitrate ion inside, and the nitrate ion concentration on the surface of an absorbent 
will increase. Thereby, it is N02 ->N03 on Platinum Pt. - It is hard coming to generate a reaction and is 
NOX under exhaust air. NOX It will not be absorbed by the occlusion reduction catalyst. For this 
reason, NOX NOX of an occlusion reduction catalyst During absorption, it is NOX. It is NOX as the 
amount of occlusion increases. NOX which is not purified [ which is not absorbed by the occlusion 
reduction catalyst but flows into the downstream ] An amount comes to increase. 
[0031] moreover, NOX the max of an occlusion reduction catalyst — NOX as for the amount of 
occlusion (saturation content), an air-fuel ratio falls to the bottom of the Lean air-fuel ratio — it takes [ it 
is alike and ] and falls (as it is on a rich side). For this reason, NOX Comparatively a lot of NOX(s) to an 
occlusion reduction catalyst When occlusion is carried out, an exhaust air air-fuel ratio falls by change 
of a service condition, and it is NOX. Occlusion NOX of the part which exceeds a saturation content 
when the saturation content of an occlusion reduction catalyst falls NOX It comes to be emitted from an 
occlusion reduction catalyst. Therefore, metaphor exhaust air is the Lean air-fuel ratio, and it is NOX. It 
is NOX, if an air- fuel ratio falls even if an occlusion reduction catalyst is absorbing NOX. NOX of the 
part which exceeded the saturation content from the occlusion reduction catalyst It comes to be emitted. 
In this case, naturally it is NOX. NOX of an occlusion reduction catalyst NOX which is not purified 
[ which is emitted, so that there are many amounts of occlusion ] An amount also comes to increase. 
[0032] At this operation gestalt, it is NOX. NOX of an occlusion reduction catalyst Un-purifying [ of the 
two above-mentioned classes produced during absorption / NOX ]. Emission is combined and it is NOX. 
It oozed and ** is called. By the way, NOX NOX which is not purified [ which oozes out with discharge 
and is emitted by ** ] Each amount is NOX. NOX of an occlusion reduction catalyst It increases as the 
amount of occlusion increases. For this reason, it is NOX like before. NOX of an occlusion reduction 
catalyst It is [ that it is made to perform playback actuation whenever the amount of occlusion reaches a 
comparatively high value, and ] NOX. NOX which is not purified [ which oozes out with discharge and 
is emitted by ** ] An amount becomes large and it is NOX as the whole. The rate of purification may 
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fully be raised. 

[0033] So, at this operation gestalt, it is NOX conventionally. NOX of an occlusion reduction catalyst 
NOX for the playback (for example, 70% of saturation content) actuation activation necessity judging 
set up on the basis of the saturation content The amount of occlusion NOX NOX from an occlusion 
reduction catalyst discharge — or — oozing out — NOX which is not purified [ which is emitted ] setting 
it as a low value so that an amount may become below a predetermined value — non-purified NOX 
Emission is prevented. NOX NOX as the whole occlusion reduction catalyst The rate of purification is 
raised sharply. 

[0034] At this operation gestalt, it is NOX by experiment beforehand. NOX of an occlusion reduction 
catalyst The discharge of the amount of occlusion, and NOX, and NOX which is not purified [ which is 
depended for oozing out ] It asks for relation with a burst size. And un-purifying [ of this relation to 
both / NOX ]. NOX from which the sum total of a burst size becomes below the value defined 
beforehand The maximum (playback actuation activation decision value) of the amount of occlusion is 
defined, and it is NOX by actual operation. It is NOX whenever the amount of occlusion reaches this 
playback actuation activation decision value. Playback actuation of an occlusion reduction catalyst is 
performed. NOX Un-purifying [ NOX ] according to [ ooze out with discharge and ] **. The allowed 
value of a burst size is NOX as the whole. Although it is set up so that the rate of purification (namely, 
NOX in a certain period the average of the rate of purification) may become a desired value, it is NOX 
which can be attained conventionally. NOX which is not purified with this operation gestalt in order to 
attain the rate of purification sharply higher than the rate of purification The allowed value of a burst 
size is set up very small. For this reason, at this operation gestalt, it is NOX. It is set as a very low value 
(for example, 10 or less % of degree of a saturation content), it compares with the former, and playback 
actuation of an occlusion reduction catalyst is NOX at a very short gap. Playback actuation of an 
occlusion reduction catalyst comes to be performed, thereby — NOX Un-purifying [ which is emitted by 
discharge immediately after occlusion reduction catalyst playback actuation initiation / NOX ]. An 
amount and NOX an increase of the amount of occlusion sake — NOX under absorption — oozing out — 
un-purifying [ which is emitted / NOX ] An amount comes to be controlled by the low value. Moreover, 
it is Occlusion NOX also when an exhaust air air- fuel ratio falls by change of an engine service 
condition. NOX which is not purified according to air-fiiel ratio change in order that an amount may not 
exceed a saturation content Emission also comes to be prevented. 

[0035] Drawing 2 is a timing chart explaining the effect of the improvement in the rate of purification in 
the exhaust emission control device of this operation gestalt. The continuous line of drawing 2 is NOX 
at the time of performing playback actuation at a short gap like the exhaust emission control device of 
this operation gestalt. NOX under exhaust air in occlusion reduction catalyst 7 outlet It is* NOX when a 
dotted line performs playback actuation for concentration at a comparatively long gap like the 
conventional exhaust emission control device. NOX under exhaust air in occlusion reduction catalyst 7 
outlet Concentration is shown, respectively. Moreover, the straight line I of drawing 2 is NOX. NOX 
under exhaust air which flows into the occlusion reduction catalyst 7 Concentration is shown (at 
drawing 2 , it is NOX under inflow exhaust air the case where concentration is fixed is shown). 
[0036] First, if the case of the conventional exhaust emission control device (dotted line) is explained, it 
is NOX comparatively conventionally. NOX of an occlusion reduction catalyst Playback actuation is not 
performed until the amount of occlusion increases to a big value. For this reason, NOX Un-purifying 
[ which is depended for oozing out as the amount of occlusion of an occlusion reduction catalyst 
increases / NOX ]. As a burst size increases and A shows to the drawing 2 dotted line, it is NOX in 
outlet exhaust gas. Concentration increases gradually and goes. Moreover, NOX If the amount of 
occlusion reaches a predetermined value (for example, about 70% of a saturation content), a reducing 
agent is supplied and it is NOX. Although playback actuation of an occlusion reduction catalyst is 
performed (the drawing 2 dotted line, B point), it is NOX at the time of playback actuation activation 
also in this case. Since the amount of occlusion is comparatively large, they are a lot of un-purifying by 
discharge at the time of playback actuation initiation. It will be emitted (the drawing 2 dotted line, C 
portion) Emission of NOX which is not purified according to discharge is NOX, if it ends for a short 
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time and playback is completed. Outlet NOX of an occlusion reduction catalyst Concentration is NOX 
after that, although it falls. It is Outlet NOX again as the amount of occlusion increases. Concentration 
increases (the drawing 2 dotted line, D portion). For this reason, un^purifying [ which is equivalent to 
the area of the portion of the drawing 2 dotted line bottom as a whole in the conventional exhaust 
emission control device / comparatively a lot of / NOX ]. NOX It will be emitted to the occlusion 
reduction catalyst downstream, and is NOX as the whole. NOX of an occlusion reduction catalyst The 
rate of purification will become low. 

[0037] On the other hand, with the exhaust emission control device ( drawing 2 continuous line) of this 
operation gestalt, it is NOX. NOX of an occlusion reduction catalyst Whenever the amount of occlusion 
reaches a very low value, playback actuation (the drawing 2 continuous line, B' point) is performed at a 
short gap. For this reason, NOX NOX which is not purified [ which is depended for oozing out ] under 
absorption NOX which is not purified according to the discharge at the time of emission (the drawing 2 
continuous line, A 1 portion) and playback actuation activation initiation Both emission (the drawing 2 
continuous line, C) becomes a small value. Thereby, it is NOX as a whole. NOX which is not purified 
[ which is emitted from an occlusion reduction catalyst ] It becomes a very small amount equivalent to 
the area of the drawing 2 continuous line lower part, it compares with the conventional exhaust emission 
control device ( drawing 2 , dotted line), and an amount is NOX as the whole sharply. Purification 
effectiveness comes to improve. 

[0038] Drawing 3 is the above NOX of this operation gestalt. It is a flow chart explaining occlusion 
reduction catalyst regeneration actuation. This actuation is carried out by the routine performed by 
ECU30 for every fixed time amount. It sets to drawing 3 and is the present NOX at step 301. NOX of 
the occlusion reduction catalyst 7 The amount CNOX of occlusion is computed. 
[0039] At this operation gestalt, it is NOX. The amount CNOX of occlusion is computed based on an 
engine's operational status. The amount of NOX(s) generated from an engine in per [ unit time amount 
(for example, activation gap of actuation of drawing 3 ) ] becomes settled according to engine load 
conditions (for example, fuel oil consumption and a rotational frequency). Then, with this operation 
gestalt, load conditions are changed, an engine is operated beforehand, and it is NOX under each load 
conditions. An yield is surveyed, for example, it has stored in ROM of ECU30 in the form of the 
numerical table using fuel oil consumption and a rotational frequency. The fuel oil consumption 
computed in step 301 by the fuel-oil-consumption operation routine separately performed by ECU30 for 
every actuation activation, and NOX generated from the engine by the time of actuation activation last 
time this time from the time of actuation activation using an engine rotational frequency to the above- 
mentioned numerical table An amount is computed. And the value which multiplied this yield by the 
predetermined constant (NOX among NOX(s) under exhaust air NOX absorbed by the occlusion 
reduction catalyst 7 comparatively) is added to CNOX. Thereby, the value of CNOX is NOX. NOX by 
which occlusion was carried out to the occlusion reduction catalyst 7 It becomes a value corresponding 
to an amount. 

[0040] In addition, it is NOX about the value computed with this operation gestalt according to fuel oil 
consumption and a rotational frequency. NOX of the occlusion reduction catalyst 7 Although used as an 
amount CNOX of occlusion, when the addition value of the fuel oil consumption after playback 
actuation implementation,, the addition value of a rotational frequency, or the engine is comparatively 
operated steadily by high rotation last time, for example, it is NOX about the engine operation time after 
the completion of playback actuation etc. last time. It may use as an amount CNOX of occlusion, and 
count may be simplified. 

[0041] Moreover, it is NOX as shown in drawing 2 . NOX of the occlusion reduction catalyst 7 Under 
absorption and NOX NOX under exhaust air in occlusion reduction catalyst 7 outlet Concentration 
oozes out and, for a ** reason, is NOX. NOX of an occlusion reduction catalyst It increases according to 
the amount of occlusion. For this reason, NOX NOX under exhaust air to occlusion reduction catalyst 7 
outlet NOX which can detect concentration NOX which has arranged the concentration sensor and was 
detected by the NOX concentration sensor You may make it use concentration as CNOX. By the above, 
it is NOX. NOX of the occlusion reduction catalyst 7 NOX computed at step 303 after computing the 
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amount CNOX of occlusion The amount CNOX of occlusion is the predetermined value CNOX0. It is 
judged whether it reached or not. here — CNOX0 NOX the occlusion reduction catalyst 7 — oozing out - 
- un-purifying [ which is emitted / NOX ] the max from which an amount (NOX NOX under exhaust air 
in occlusion reduction catalyst 7 outlet concentration) becomes below the value defined beforehand ~ 
NOX the amount of occlusion — or NOX Un-purifying [ which is emitted by discharge at the time of 
occlusion reduction catalyst 7 playback actuation initiation / NOX ]. the max from which an amount 
(concentration) turns into below the amount defined beforehand — NOX the inside of the amount of 
occlusion — either — it is set as a small value. In addition, NOX which is not purified [ which is 
emitted ] The allowed value of an amount is desired NOX. It is determined from the rate of purification. 
Moreover, CNOX0 A value is actual NOX. It is desirable to determine by the experiment using the 
occlusion reduction catalyst 7. 

[0042] step 303 CNOX>=CNOX0 it was - to a case, the fuel of the specified quantity injects from the 
reducing-agent supply nozzle 91 of the reducing- agent feeder 9 at step 305 — having — NOX Playback 
of the occlusion reduction catalyst 7 is performed. Moreover, after playback actuation termination and at 
step 305, it is NOX. The value of the amount CNOX of occlusion is reset. In addition, the injection 
quantity of the reducing agent (this operation gestalt Diesel oil) injected from the reducing-agent supply 
nozzle 91 is NOX. NOX of an occlusion reduction catalyst It is set as the minimal dose which can 
generate HC of sufficient amount to purify the whole quantity of the amount CNOX of occlusion, and 
CO component. Thus, it is NOX at the time of playback actuation activation about the reducing-agent 
amount of supply. NOX of an occlusion reduction ciatalyst By setting up according to the amount of 
occlusion, the amount of the reducing agent injected by one playback actuation is low stopped with this 
operation gestalt. for this reason, with this operation gestalt, in spite of performing playback actuation 
with a very short time interval, the consumption of a reducing agent becomes the degree to which only 
the amount equivalent to the amount of the reducing agent used for purifying NOX currently 
conventionally emitted with un-purifying namely, — increases slightly compared with the former. 
Moreover, with this operation gestalt, since playback actuation is performed with a very short time 
interval, it is necessary to inject the reducing agent of requirements from a nozzle 91 for a short time. 
Since the amounts of the reducing agent injected by one playback actuation are comparatively few, the 
injected reducing agent will be diluted with having injected this little reducing agent over long time 
amount by exhaust air, and it becomes impossible moreover, to fully raise the reducing-agent 
concentration under exhaust air. Then, according to the activation gap (NOX at the time of playback 
actuation initiation the amount of occlusion) of playback actuation, he sets up the injection quantity of 
the reducing agent from the reducing-agent supply nozzle 91, and is trying to set up the injection rate 
from a nozzle 91 further with this operation gestalt in consideration of both the injection quantity and a 
playback actuation activation gap. It is NOX at the concentration for which the reducing agent of the 
amount needed by one playback actuation is needed by this. It becomes possible to supply during the 
exhaust air which flows into an occlusion reduction catalyst. 

[0043] In addition, at this operation gestalt, it is NOX about the reducing-agent supply nozzle 91 to a 
reducing agent. Although the occlusion reduction catalyst is supplied, dilution by exhaust air is 
prevented, and it is NOX about the reducing agent of sufficient concentration. In order to make the 
occlusion reduction catalyst 7 reach, it is NOX about the reducing-agent supply nozzle 91 . It is desirable 
to arrange in the location which approached the occlusion reduction catalyst 7 upstream as much as 
possible. 
[0044] 

[Effect of the Invention] According to invention given in each claim, it is NOX. NOX from an occlusion 
reduction catalyst Un-purifying [ discharge or / which are depended for oozing out / NOX ]. It prevents 
that exhaust air purification effectiveness falls to a sake, and the common effect it becomes possible 
whose to raise exhaust air purification effectiveness sharply is done so. 



[Translation done.] 
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